SUMMARY In normotensive subjects no differences were found between morning and afternoon measurements of (i) mean level of intraocular pressure (IOP), (ii) variance of IOP, and (iii) rise of IOP associated with lying down. Conversely, in subjects with untreated hypertension (UH) morning values of (i), (ii), and (iii) were all significantly elevated. Within each group morning and afternoon levels of systolic blood pressure (BP) remained constant but in UH the morning variance of systolic BP was elevated in proportion to the degree of hypertension. This disparate elevation resulted in highly significant correlations between levels and variance of systolic BP and IOP in the morning. These correlations were weaker or absent in the afternoon, and in normotensive persons at both times. These observations may explain the tendency of retinal vein occlusion to occur in the morning. Their relationship to the vascular changes of hypertension pose a problem for future study.
In previous investigations of the haemodynamic changes occurring in association with the development of retinal vein occlusion certain differences were found between groups of control subjects and groups of subjects with a manifest retinal vein occlusion or with hypertension or diabetes-the 2 major systemic diseases associated with its development. All 3 groups of patients showed the following significant abnormalities: (1) a greater variance of systemic arterial pressure; (2) a greater variance ofintraocular pressure in both eyes; and (3) a greater rise of intraocular pressure (in both eyes) after the subject had been lying down for 15 minutes. The above findings were derived from observations taken at different times of the day and on patients who had been selected irrespective of whether they were receiving treatment or not. It was not possible therefore to analyse any correlations between levels and variance of systemic and/or intraocular pressure, since in the case of patients with treated hypertension, for example, the systemic and possibly the intraocular pressure levels had been modified by therapy. Further, clinical evidence that retinal vein occlusion occurs predominantly in the morning demanded that any comparative studies be carried out at the same time of day. It was decided therefore to study a group of subjects with untreated hypertension and repeat previous intraocular and systemic measurements twice on each subject-i.e., in the morning and in the afternoon-following the same procedures on a group of control subjects for comparison.
As an arbitrary definition of hypertension the same criteria as in previous studies were used: a systolic pressure greater than 150 mmHg or a diastolic pressure greater than 90 mmHg on more than one occasion.
Subjects and methods
Two groups were examined: (1) 10 normotensive, healthy subjects, 6 men and 4 women; their ages ranged from 26 to 52 years, mean 34-6; (2) 13 subjects with hypertension, 4 noninvasive adult/paediatric vital signs monitor (Critikon).
Great attention was paid to the ease and comfort of the subjects by taking care to see that the fitting of the blood-pressure cuff, position of the limbs, and anaesthesia of the cornea were faultless. Details of the procedure were explained carefully, and trial measurements were made so that the subject was as relaxed as possible. Each subject was asked to sit quietly on a couch for 15 minutes, during which time a brief medical and family history was obtained and ophthalmoscopy performed. The anaesthetic drops were then instilled into the conjunctival sacs and the intraocular pressure measured in both eyes, the right eye being measured first. The tracings obtained were discarded, and 5 minutes later the measurements repeated. These tracings were recorded as the sitting values.
The subject was then asked to lie down from the sitting position, and the intraocular pressures were measured after 15 minutes had elapsed. These valueswere recorded as the supine values.
Following this the Dinamap cuff was applied to the subject's right arm and the blood pressure and heart rate measured and recorded automatically at 4-minute intervals (7 readings). The Table 1 shows that in the morning mean level, postural rise, and variance of the group of subjects with untreated hypertension were all significantly greater than in the afternoon. These values were also significantly greater than both the morning and afternoon values found in the control group. SYSTEMIC BLOOD PRESSURE (Table 2) Compared with those in the control group both morning and afternoon mean levels of systolic and diastolic pressures were significantly greater in the hypertensive group. Within either group there was no significant difference between the morning and afternoon mean levels of systolic and diastolic pressure. Within the control group the variance of systolic pressure in the morning was significantly greater than in the afternoon, but there was no significant difference in the variance of the diastolic pressure. Within the hypertensive group there was a highly significant elevation of both systolic and diastolic pressure variance in the morning. The morning variance of the diastolic pressure was Table 3 it can be seen that in the control group there were no significant relationships between any of the systemic or intraocular pressure mean levels or variances. However, in the afternoon both heart rate level and variance were related to intraocular pressure level and variance. In contrast, in the hypertensive group, highly significant correlations were found between systolic and intraocular pressure levels and variance in the morning. In both the hypertensive and control groups there was a significant relationship between the level and variance of intraocular pressure in the morning but not in the afternoon. Table 4 shows a list of the hypertensive subjects arranged in descending order of morning systolic pressure variance, followed by the mean value for the whole group of control subjects.
OPHTHALMOSCOPY
Figs. 1 and 2 show the individual relationships between mean level of systolic pressure and variance of systolic pressure in the morning (Fig. 1) and afternoon (Fig. 2) . Fig. 1 shows 16 subjects with hypertension, 3 subjects who were examined only in the morning being added to the original 13 cases. Fig.  2 shows 17 subjects with hypertension, 4 subjects who were examined only in the afternoon being added.
(The 'added' cases were submitted to exactly the same procedure as the other subjects and formed part of the study as planned originally. These subjects were able to attend for only one session-for example, morning or afternoon for various reasons. Some simply did not turn up for the study, while in other cases hypotensive therapy was considered advisable by their medical practitioner before the second study could take place.)
When the group ofsubjects selected as hypertensive is considered, n= 13, R=0-91, p<(-(X)I. n= 16, R=0-83, p<0(X)I. and the y intercept represents a systolic pressure level of 134-0 mmHg (n=16), 129-0 mmHg (n=13). That is, for these subjects a systolic blood pressure level of approximately 132 mmHg represents the lowest level at which the relationship between level and variance begins to be apparent. The control group shows no correlation:
n= 10, R=0-07, NS.
Reference to Fig. 2 Tables 5a and Sb show the results of the division of the groups of subjects into subgroups according to systolic pressure. Each group was divided into 2 subgroups, the first containing the 6 subjects with the highest and the second the 7 subjects with the lowest pressures. These subgroups were then further subdivided as shown. In this way it was possible to demonstrate that, in the smaller number of subjects with mean levels higher than that for the whole group, variance was as had been expected, that is, significantly elevated. In contrast, similar subdivision of the group of control subjects shows a quite different pattern, with no evidence that variance and pressure are related at these lower levels of systemic pressure.
It seems unlikely that the differences in correlation between the 2 groups in the morning and afternoon are absolute. It may be that at higher levels ofsystemic arterial pressure the afternoon variables would become significantly related.
It is evident that the morning levels of variance of systolic blood pressure increase pro rata with increase of mean level of pressure, although the mean levels of pressure are remarkably constant morning and afternoon. Variability cannot therefore be a function of mean level but rather the measurement of a changing haemodynamic situation, the mechanism underlying 128.2 ± 9.5 121.5 ± 8.3 55. 4 20.0
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